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Amendments to the Claims 

This listing of claims will replace all prior versions, and listing, of claims in the application. 

Listing of Claims: 

1. ^CANCEL) 




2. (PREVIOUSLY PRESENTED) A method for driving an image display device which 
includes a pluralityNof pixel electrodes which are formed on a substrate, pixel switching elements 
which are individuall^connected to the pixel electrodes, a plurality of signal lines for applying a 
data signal according to ^display image to the pixel electrodes, and a common electrode for 
applying a common potential to pixels, said method controlling a voltage applied to the pixel 
electrodes in a conduction perio^ of the pixel switching elements according to a pulse width 
supplied to the signal lines, 

wherein the voltage applied tc^he pixel electrodes is less than a voltage supplied to the 
signal lines, and 

wherein a proportion of a maximun^alue of the voltage applied to the pixel electrodes with 
respect to the voltage supplied to the signal lin^s becomes different depending on a polarity of the 
voltage applied to the pixel electrodes. 



3. (PREVIOUSLY PRESENTED) A methid for driving an image display device which 
includes a plurality of pixel electrodes which are fomred on a substrate, pixel switching elements 
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which ire individually connected to the pixel electrodes, a plurality of signal lines for applying a 
data sigiral according to a display image to the pixel electrodes, and a common electrode for 
applying a \ommon potential to pixels, said method controlling a voltage applied to the pixel 
electrodes in V conduction period of the pixel switching elements according to a pulse width 
supplied to the signal lines, 

wherein tnfe voltage applied to the pixel electrodes is less than a voltage supplied to the 
signal lines, and \ 

wherein the puike width of a supplied voltage to the signal lines in the conduction period of 
the pixel switching elements becomes different depending on a polarity of the voltage applied to the 
pixel electrodes, even when Misplaying the same tone. 

4. (PREVIOUSLY PRESENTED) A method for driving an image display device which 
includes a plurality of pixel electrodes which are formed on a substrate, pixel switching elements 
which are individually connected to thdpixel electrodes, a plurality of signal lines for applying a 
data signal according to a display image tb the pixel electrodes, and a common electrode for 
applying a common potential to pixels, saicmnethod controlling a voltage applied to the pixel 
electrodes in a conduction period of the pixel Witching elements according to a pulse width 
supplied to the signal lines, \ 

wherein the voltage applied to the pixel electrodes is less than a voltage supplied to the 
signal lines, and \ 
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wherein an allocated time for a single scanning line is different for each polarity of the 
voltage applied to the pixel electrodes. 

5. (PREVIOUSLY PRESENTED) A method for driving an image display device which 
includes a pluralit\of pixel electrodes which are formed on a substrate, pixel switching elements 
which are individually connected to the pixel electrodes, a plurality of signal lines for applying a 
data signal according toV display image to the pixel electrodes, and a common electrode for 
applying a common potential to pixels, said method controlling a voltage applied to the pixel 
electrodes in a conduction period of the pixel switching elements according to a pulse width 
supplied to the signal lines, \ 

wherein the voltage applieckto the pixel electrodes is less than a voltage supplied to the 
signal lines, and \ 

wherein, with respect to an image display device having the common electrode for applying 
a common potential to the pixels and having a plurality of scanning lines for driving the pixel 
switching elements, liquid crystal is displace&according to a potential difference between the 
common electrode and the pixel electrodes so mXo carry out display, and an amplitude of a voltage 
supplied to the signal lines is equal to an amplitudes of a voltage supplied to the common electrode. 



6. (PREVIOUSLY PRESENTED) A methodtfor driving an image display device which 
includes a plurality of pixel electrodes which are formedVm a substrate, pixel switching elements 
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which are individually connected to the pixel electrodes, a plurality of signal lines for applying a 
data signal according to a display image to the pixel electrodes, and a common electrode for 
applying*^ common potential to pixels, said method controlling a voltage applied to the pixel 
electrodes ii^a conduction period of the pixel switching elements according to a pulse width 
supplied to the Vgnal lines, 

wherein tK^ voltage applied to the pixel electrodes is less than a voltage supplied to the 
signal lines, and 

wherein a maximum value of an amplitude of the voltage applied to the pixel electrodes is 
in a range of not less than\0 percent and not more than 98 percent of an amplitude of a voltage 
supplied to the signal lines. 



7. (ORIGINAL) A methockfor driving an image display device, said method applying a 
voltage between a potential of signal lines and a potential of a common electrode when a potential 
of scanning lines is ON, and displaying tapes by modulating a pulse width of a two-value voltage 
supplied to the signal lines, 

wherein tones are displayed by shifting^hases of waveforms of the signal lines and the 
scanning lines, and polarities of pixels in a signal l^ne direction are inverted alternately. 



8. (ORIGINAL) A method for driving an imagfe display device, said method applying a 
voltage between a potential of signal lines and a potential Vf a common electrode when a potential 
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of scanning lines is ON, and displaying tones by modulating a pulse width of a two-value voltage 
supplied to the signal lines, 

wherein tones are displayed by shifting phases of waveforms of the signal lines and the 
common electrode, and polarities of pixels in a signal line direction are inverted alternately. 

9. (ORIGINAL) The method as set forth in claim 8, wherein the waveform of the common 
electrode is off-phas^by a certain degree with respect to the waveform of the scanning lines. 

10. (ORIGINAL) The method as set forth in claim 7, wherein a potential difference 
between the potential of the sVnal lines and the potential of the common electrode is maximum at 
an end of one horizontal period. 

11. (ORIGINAL) The methocLas set forth in claim 8, wherein a potential difference 
between the potential of the signal lines £U\d the potential of the common electrode is maximum at 
an end of one horizontal period. 



12. (ORIGINAL) The method as set foim in claim 7, wherein a potential difference 
between the potential of the signal lines and the potential of the common electrode is minimum at 
an end of one horizontal period. 
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13. (ORIGINAL) The method as set forth in claim 8, wherein a potential difference 
between the potential of the signal lines and the potential of the common electrode is minimum at 
an end of one horizontal period. 

Claims l\-15 (CANCEL) 

16. (PREVIOUSLY PRESENTED) A method for driving an image display device, said 
method displaying tone6 by modulating a pulse width of a two- value voltage supplied to signal 
lines, \ 

wherein a resistanceVf a transistor which switches ON or OFF signal application from the 
signal lines to pixels is increased with time from a beginning to an end of an application time of a 
single pixel, where the applicationVime of the single pixel is 1 horizontal period. 

17. (ORIGINAL) The methodVs set forth in claim 16 wherein the resistance of the 
transistor is varied by varying a gate voltabe. 

18. (CANCEL) \ 

19. (ORIGINAL) A driving device ofkn image display device which includes a plurality 
of pixel electrodes which are formed on a substrate, pixel switching elements which are 
individually connected to the pixel electrodes, a plurality of signal lines for applying a data signal 
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a&ording to a display image to the pixel electrodes, and a common electrode for applying a 
common potential to pixels, 

said driving device applying a voltage between a potential of the signal lines and a potential 
of the coiranon electrode when a potential of scanning lines is ON, and displaying tones by 
modulating smulse width of a two-value voltage supplied to the signal lines, 

whereinsaid driving device includes a signal line driving section for supplying a signal, 
which is created by\hifting a phase of a voltage waveform whose polarity is inverted per one 
horizontal period, according to tone data of the display image, with respect to a phase of a voltage 
waveform of the scanning lines, to the signal lines. 

20. (ORIGINAL) A driwng device of an image display device which includes a plurality 
of pixel electrodes which are formeckon a substrate, pixel switching elements which are 
individually connected to the pixel electrodes, a plurality of signal lines for applying a data signal 
according to a display image to the pixel er^f trodes, and a common electrode for applying a 
common potential to pixels, 

said driving device applying a voltage befWeen a potential of the signal lines and a potential 
of the common electrode when a potential of scanning lines is ON, and displaying tones by 
modulating a pulse width of a two-value voltage supplied to the signal lines, 

wherein said driving device includes a signal line ariving section for supplying a signal, 
which is created by shifting a phase of a voltage waveform wnpse polarity is inverted per one 
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horizontal period, according to tone data of the display image, with respect to a phase of a voltage 
waveform of the common electrode, to the signal lines. 





\ 



21 . (^PREVIOUSLY PRESENTED) A driving device of an image display device which 
includes a plurality of pixel electrodes which are formed on a substrate, pixel switching elements 
which are individually connected to the pixel electrodes, a plurality of signal lines for applying a 
data signal according) a display image to the pixel electrodes, and a common electrode for 
applying a common potential to pixels, 

said driving device implying a voltage between a potential of the signal lines and a potential 
of the common electrode wheXa potential of scanning lines is ON, and displaying tones by 
modulating a pulse width of a twV value voltage supplied to the signal lines, 

wherein said driving device mcludes a scanning line driving section for varying an 
amplitude of a voltage supplied to the scanning lines between positive application being application 
of a voltage to a positive side in voltage application to pixel electrodes with a reference voltage 0V 
and negative application being application of \voltage to a negative side in voltage application to 
pixel electrodes with a reference voltage 0V. 



22. (ORIGINAL) A driving device of an imagV display device which includes a plurality 
of pixel electrodes which are formed on a substrate, pixel Witching elements which are 
individually connected to the pixel electrodes, a plurality of signal lines for applying a data signal 
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according to a display image to the pixel electrodes, and a common electrode for applying a 
comiWi potential to pixels, 

slaid driving device applying a voltage between a potential of the signal lines and a potential 
of the common electrode when a potential of scanning lines is ON, and displaying tones by 
modulating a pulse width of a two-value voltage supplied to the signal lines, 

wherein said driving device includes a scanning line driving section for varying an 
amplitude of a voltage supplied to the scanning lines so that a resistance of a transistor for 
switching ON or OFF signal application from the signal lines to the pixels is increased with time 
from a beginning to an endSof an application time of a single pixel. 

23. (CANCEL) \ 

24. (ORIGINAL) An imafee display device which includes a plurality of pixel electrodes 
which are formed on a substrate, pixeL switching elements which are individually connected to the 
pixel electrodes, a plurality of signal linefc for applying a data signal according to a display image to 
the pixel electrodes, and a common electroafe for applying a common potential to pixels, 

said image display device applying a voltage between a potential of the signal lines and a 
potential of the common electrode when a potential of scanning lines is ON, and displaying tones 
by modulating a pulse width of a two-value voltage Supplied to the signal lines, 

wherein said image display device includes a signal line driving section for supplying a 
signal, which is created by shifting a phase of a voltage waveform whose polarity is inverted per 



Applicant: T. Yamamoto, et al. 
U.S.S.N.: 09/832,232 
RESPONSE TO OFFICE ACTION 
Page 12 of 52 

onb^orizontal period, according to tone data of the display image, with respect to a phase of a 
voltage^vaveform of the scanning lines, to the signal lines. 

25. ((ORIGINAL) An image display device which includes a plurality of pixel electrodes 
which are formed on a substrate, pixel switching elements which are individually connected to the 
pixel electrodes, a plurality of signal lines for applying a data signal according to a display image to 
the pixel electrodes, anXa common electrode for applying a common potential to pixels, 

said image display^evice applying a voltage between a potential of the signal lines and a 
potential of the common electk>de when a potential of scanning lines is ON, and displaying tones 
by modulating a pulse width of ctawo-value voltage supplied to the signal lines, 

wherein said image display itevice includes a signal line driving section for supplying a 
signal, which is created by shifting a phase of a voltage waveform whose polarity is inverted per 
one horizontal period, according to tone oka of the display image, with respect to a phase of a 
voltage waveform of the common electrode, to the signal lines. 

26. (PREVIOUSLY PRESENTED) An iirifcge display device which includes a plurality of 
pixel electrodes which are formed on a substrate, pixelWitching elements which are individually 
connected to the pixel electrodes, a plurality of signal lines for applying a data signal according to a 
display image to the pixel electrodes, and a common electrode for applying a common potential to 
pixels, 
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Wid image display device applying a voltage between a potential of the signal lines and a 
potential of the common electrode when a potential of scanning lines is ON, and displaying tones 
by modulating a pulse width of a two-value voltage supplied to the signal lines, 

whereinisaid image display device includes a scanning line driving section for varying an 
amplitude of a voltage supplied to the scanning lines between positive application being application 
of a voltage to a positive side in voltage application to pixel electrodes with a reference voltage OV 
and negative application being application of a voltage to a negative side in voltage application to 
pixel electrodes with a reiWence voltage 0V. 

27. (ORIGINAL) An image display device which includes a plurality of pixel electrodes 
which are formed on a substrate, prcel switching elements which are individually connected to the 
pixel electrodes, a plurality of signal ikies for applying a data signal according to a display image to 
the pixel electrodes, and a common elecVode for applying a common potential to pixels, 

said image display device applying^ voltage between a potential of the signal lines and a 
potential of the common electrode when a potential of scanning lines is ON, and displaying tones 
by modulating a pulse width of a two- value voltage supplied to the signal lines, 

wherein said image display device includes ^scanning line driving section for varying an 
amplitude of a voltage supplied to the scanning lines sc^that a resistance of a transistor for 
switching ON or OFF signal application from the signal lilies to the pixels is increased with time 
from a beginning to an end of an application time of a single pixel. 
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28. (PREVIOUSLY PRESENTED) An activematrix-driven image display device 
including in image display panel for displaying an image by switching by a plurality of active 
elements, comprising: 

a voltage varying circuit for varying a voltage of a signal for driving the active elements 
according to temperature change of the image display panel, so as to carry out temperature 
compensation of tnfe active elements, and 

a step-up circuit for stepping up a signal voltage for driving the active elements, 
said signal voltage for driving the active elements being stepped up by the step-up circuit 
after being varied by the voyage varying circuit. 

29. (ORIGINAL) The image display device as set forth in claim 28, wherein said image 
display panel is a liquid crystal display panel. 

30. (ORIGINAL) The image display device as set forth in claim 28, comprising a 
temperature detector for detecting temperature change of the image display panel. 

3 1 . (ORIGINAL) The image display device as set forth in claim 28, wherein said image 
display panel carries out tone display by phase modulation driving. 



Applicant: T. Yamamoto, et al. 
U.S.S.N.: 09/832,232 
RESPONSE TO OFFICE ACTION 
Page 15 of 52 

32. (ORIGINAL) The image display device as set forth in claim 28, wherein an applied 
voltage of a scanning signal is varied according to temperature change of the image display panel. 

33. (ORIGINAL) The image display device as set forth in claim 28, wherein an applied 
voltage of a commorksignal is varied according to temperature change of the image display panel. 




\ 



34. (ORIGINAL) The image display device as set forth in claim 28, wherein an applied 




voltage of a tone signal is varied according to temperature change of the image display panel. 

35. (PREVIOUSLY CANCELED) 

36. (PREVIOUSLY PRESENTED^ A driving device of an activematrix-driven image 
display device having an image display panel tor displaying an image by switching by a plurality of 
active elements, said driving device comprising: 

a voltage varying circuit for varying a voltage of a signal for driving the active elements 
according to temperature change of the image display p^nel, so as to carry out temperature 
compensation of the active elements, and 

a step-up circuit for stepping up a signal voltage for)toving the active elements, 
said signal voltage for driving the active elements being^stepped up by the step-up circuit 
after being varied by the voltage varying circuit. 
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37. PREVIOUSLY PRESENTED) A driving method ofanactivematrix-driven image 
display deviceViaving an image display panel for displaying an image by switching by a plurality of 
active elements Wl carrying out step up voltage of a signal for driving the active elements so as to 
supply the signal ta the image display panel, 

wherein a voltage of a signal for driving the active elements is varied before the step up 
according to temperatiA change of the image display panel, so as to carry out temperature 
compensation of the activ^elements. 

38. (CURRENTLY AdVeD) The method as set forth in claim 7, wherein: 

a phase of the common electrode is constant with respect to a scanning signal, and 
tones are displayed by shifting phases of waveforms of the signal lines and the scanning 
lines so that the potential of the signal linefc is switched between high level and low level after an 
elapsed time period which varies depending Oki the tone when the potential of the scanning lines is 
ON. \ 

39. (CURRENTLY ADDED) The methodVs set forth in claim 9, wherein tones are 
displayed by shifting phases of waveforms of the signal lines and the common electrode so that the 
potential of the signal lines is switched between high levM and low level after an elapsed time 
period which varies depending on the tone when the potential of the scanning lines is ON. 
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4(A (CURRENTLY ADDED) The driving device as set forth in claim 19 wherein: 
a phase of a waveform of the common electrode has a constant phase difference with 
respect to a phase of a waveform of the scanning line, and 

the signal lme driving section supplies a signal, which is created by shifting a phase of a 
voltage waveform whose polarity is inverted per one horizontal period so that the potential of the 
signal lines is switched ofetween high level and low level after an elapsed time period which varies 
depending on the tone wheXthe potential of the scanning lines is ON, with respect to a phase of a 
voltage waveform of the scanning lines, to the signal lines. 

41. (CURRENTLY ADDSm The image display device as set forth in claim 24, wherein: 
a phase of a waveform of the common electrode has a constant phase difference with 
respect to a phase of a waveform of the scanning line, and 

the signal line driving section supplies a signal, which is created by shifting a phase of a 
voltage waveform whose polarity is inverted per one horizontal period so that the potential of the 
signal lines is switched between high level and low level after an elapsed time period which varies 
depending on the tone when the potential of the scanning lines is ON, with respect to a phase of a 
voltage waveform of the scanning lines, to the signal Bines. 
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4l (CURRENTLY ADDED) The driving device as set forth in claim 20, wherein: 
a please of a waveform of the common electrode has a constant phase difference with 

respect to a phase of a waveform of the scanning line, and 

the signal line driving section supplies a signal, which is created by shifting a phase of a 

voltage waveform whose polarity is inverted per one horizontal period so that the potential of the 

signal lines is switched between high level and low level after an elapsed time period which varies 
epending on the tone wioen the potential of the scanning lines is ON, with respect to a phase of a 

voltage waveform of the cokimon electrode, to the signal lines. 

43. (CURRENTLY ADDED) The image display device as set forth in claim 25, wherein: 
a phase of a waveform of the common electrode has a constant phase difference with 

respect to a phase of a waveform of the scanning line, and 

the signal line driving section supplies a signal, which is created by shifting a phase of a 
voltage waveform whose polarity is inverted per one horizontal period so that the potential of the 
signal lines is switched between high level aikl low level after an elapsed time period which varies 
depending on the tone when the potential of thoscanning lines is ON, with respect to a phase of a 
voltage waveform of the common electrode, to tWe signal lines. 

44. (CURRENTLY ADDED) The image dismay device as set forth in claim 26, wherein: 
a polarity of a voltage supplied to the scanning lme is inverted per one vertical period, and 
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thA scanning line driving section varies an amplitude of a voltage supplied to the scanning 
lines between adjacent vertical periods. 

45. (CURRENTLY ADDED) The image display device as set forth in claim 26, wherein: 
a polarity ofV voltage supplied to the scanning line is inverted per one vertical period, and 
the scanning linte driving section varies an amplitude of a voltage supplied to the scanning 

lines between adjacent vensical periods. 

46. (CURRENTLY ADEiED) The driving device as set forth in claim 21, wherein: 
the scanning line driving section varies an amplitude of a voltage supplied to the scanning 

lines so that a voltage of the scanning lmes upon negative application is lower than a voltage of the 
scanning lines upon positive application. \ 

47. (CURRENTLY ADDED) The image display device as set forth in claim 26, wherein: 
the scanning line driving section varies an amplitude of a voltage supplied to the scanning 

lines so that a voltage of the scanning lines upon negaftye application is lower than a voltage of the 
scanning lines upon positive application. \ 
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48. (CURRENTLY ADDED) The driving device as set forth in claim 22, wherein: 

the scanning line driving section supplies a voltage to the scanning lines so as to be large in 
the beginninaof one horizontal period and decrease toward the end of this period, so that a 
resistance of the transistor as the pixel switching element for switching ON or OFF signal 
application from me signal lines to the pixel increases with time from the beginning to the end of 
the application time W a single pixel. 

49. (CURRENTLY ADDED) The image display device as set forth in claim 27, wherein: 
the scanning line driWg section supplies a voltage to the scanning lines so as to be large in 

the beginning of one horizontaltoeriod and decrease toward the end of this period, so that a 
resistance of the transistor as the pixel switching element for switching ON or OFF signal 
application from the sigjial lines to tfte pixel increases with time from the beginning to the end of 
the application time on a single pixel. \ 

50. (CURRENTLY ADDED) The ckving device as set forth in claim 22, wherein: 

the scanning line driving section varies an amplitude of a voltage supplied to the scanning 
lines so that a resistance of the transistor as the pixVl switching element for switching ON or OFF 
signal application from the signal lines to the pixel increases with time from the beginning to the 
end of the application time on a single pixel, and so thai a voltage of the scanning lines upon 
negative application is lower than a voltage of the scanning lines upon positive application. 
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5 1. \ (CURRENTLY ADDED) The image display device as set forth in claim 27, wherein: 
the scanning line driving section varies an amplitude of a voltage supplied to the scanning 

lines so that a resistance of the transistor as the pixel switching element for switching ON or OFF 
signal applicatiomfrom the signal lines to the pixel increases with time from the beginning to the 
end of the applicatioV time on a single pixel, and so that a voltage of the scanning lines upon 
negative application is lVver than a voltage of the scanning lines upon positive application. 

52. (CURRENTLY AJDDED) The method as set forth in claim 16, the method including 
supplying a voltage to the scanning lines so as to be large in the beginning of 1H period and 
decrease toward the end of this penod, so that a resistance of the transistor as the pixel switching 
element for switching ON or OFF signal application from the signal lines to the pixel increases with 
time from the beginning to the end of the^application time on a single pixel. 

53. (CURRENTLY ADDED) The method as set forth in claim 16, the method including 
supplying a voltage to the scanning lines so that ^resistance of the transistor as the pixel switching 
element for switching ON or OFF signal application^ from the signal lines to the pixel increases with 
time from the beginning to the end of the application time on a single pixel, and so that a voltage of 
the scanning lines upon negative application is lower than a voltage of the scanning lines upon 
positive application. \ 
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(CURRENTLY ADDED) The image display device as set forth in claim 32, wherein: 
the Wtage varying circuit decreases the applied voltage of the scanning signal with increase 
in temperatures^ that a constant current flow is supplied to a drain electrode of the active element. 

55. (CURRENTLY ADDED) The image display device as set forth in claim 33, wherein: 
the voltage varying circuit decreases a common signal voltage applied to a counter electrode 

[by the amount of a decreaseaSpotential of the drain electrode, according to temperature change of 
Be image display panel, so as toehold a drain current flow into the active element constant. 

56. (CURRENTLY ADDED) The image display device as set forth in claim 34, wherein: 
the voltage varying circuit increase\a tone signal voltage applied to a drain electrode by the 

amount of a decreased potential of the drain electrode, according to temperature change of the 
image display panel, so as to hold a drain current Etow into the active element constant. 

57. (CURENTLY ADDED) The method as set\forth in claim 37, wherein: 
temperature compensation of the active elements isVarried out in such a manner that an 

applied voltage of the scanning signal is decreased with increase in temperature so that a constant 
current flow is supplied to a drain electrode of the active elementX 
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5 8 \ (CURRENTLY ADDED) The method as set forth in claim 37, wherein: 
temperature compensation of the active elements is carried out in such a manner that a 
common signal voltage applied to a counter electrode is decreased by the amount of a decreased 

otential of the drain\lectrode, according to temperature change of the image display panel, so as to 
hold a drain current flowteto the active element constant. 

59. (CURRENTLY ADQpD) The method as set forth in claim 37, wherein: 
temperature compensation oftjie active elements is carried out in such a manner that a tone 
signal voltage applied to a drain electrodes increased by the amount of a decreased potential of the 
drain electrode, according to temperature cha^e of the image display panel, so as to hold a drain 
current flow into the active element constant. 



